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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the characteristics by promoting free 
vibration by forming a solder bump at the opening part of a piezoelectric element, 
wherein the opening of a solder resist is located, and coupling a supporting part, 
which is to become a supporting place at the node of the vibration of the 



piezoelectric element, to the supporting electrode of a supporting substrate. 
SOLUTION: A solder resist 3, which is formed on one main surface of an 
electrode 2 of a piezoelectric substrate 1, has an opening 3a at the supporting 
part of a divided each piezoelectric element 1a corresponding to the node of the 
bending vibration. A solder bump 4 is formed at the opening position of the 
electrode 2 located at the opening 3a. The piezoelectric substrate 1, wherein the 
solder bump 4 is formed, is cut and divided intol a plurality of the piezoelectric 
elements 1a. The node part of the piezoelectric element 1a is limitedly supported 
by the supporting body, which is formed by the fusion, solidification and 
deformation of the solder part bump 4. This supporting body imparts the strength 
for supporting the piezoelectric element 1a and the electric connection to a 
supporting electrode 5a. From the remaining electrode 2 of the piezoelectric 
element 1a, a lead wire is guided out at the node point of the vibration. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the piezoelectric transducer which serves 
as more the process which forms the solder resist which has opening in the 
supporter of this piezoelectric device in one principal plane of a piezoelectric 
device in which the electrode was formed, the process which form a pewter 
bump at least in opening of said electrode located in said opening of said solder 
resist, the process which attach said piezoelectric device in said support 
substrate by combining said pewter bump with the support electrode of a support 
substrate, and the process which remove said solder resist. 
[Claim 2] The process which forms the solder resist which has two or more 
openings arranged at equal intervals in one principal plane of the piezo-electric 
substrate with which the electrode was formed, The process which divides said 
piezo-electric substrate into two or more piezoelectric devices which have said 
opening of said solder resist, The process which forms a pewter bump at least in 
opening of said electrode located in said opening of said solder resist in said 
piezoelectric device, and by combining said pewter bump with the support 
electrode of a support substrate The manufacture approach of the piezoelectric 
transducer which serves as more a process which attaches said piezoelectric 
device in said support substrate, and a process which removes said solder resist. 



[Claim 3] The process which forms the solder resist which has two or more 
openings arranged at equal intervals in one principal plane of the piezo-electric 
substrate with which the electrode was formed, The process which forms a 
pewter bump at least in opening of said electrode located in said opening of said 
solder resist in said piezo-electric substrate, The process which divides said 
piezo-electric substrate into two or more piezoelectric devices which have said 
pewter bump, and by combining said pewter bump of said piezoelectric device 
with the support electrode of a support substrate The manufacture approach of 
the piezoelectric transducer which serves as more a process which attaches said 
piezoelectric device in said support substrate, and a process which removes said 
solder resist. 

[Claim 4] The process which forms the solder resist which has at least one 
opening in one principal plane of the support substrate with which the electrode 
was formed, The process which forms a pewter bump at least in opening of said 
electrode located in said opening of said solder resist in said support substrate, 
and by combining the supporter of a piezoelectric device with said pewter bump 
The manufacture approach of the process which attaches said piezoelectric 
device in said support substrate, the process which removes said solder resist, 
and the piezoelectric transducer which becomes more. 
[Claim 5] The process which forms the solder resist which has two or more 
openings in one principal plane of the piezo-electric substrate with which the 
electrode was formed, The process which forms a pewter bump at least in 
opening of said electrode located in said opening of said solder resist in said 
piezo-electric substrate, By combining said pewter bump of said piezo-electric 
substrate with this support electrode of an insulating substrate with which two or 
more support electrodes were formed The manufacture approach of the 
piezoelectric transducer which serves as more a process which attaches said 
piezo-electric substrate in said insulating substrate, a process which divides the 
combination of said piezo-electric substrate and insulating substrate into two or 
more piezoelectric transducers, and a process which removes said solder resist. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
piezoelectric transducer used for an oscillating gyroscope, a radiator, a resonator, 
a filter, etc. 
[0002] 

[Description of the Prior Art] The manufacture approach of the conventional 
piezoelectric transducer is explained with reference to drawing 17 from drawing 
13 . First, in drawing 13 , 50 is a rectangular parallelepiped-like piezoelectric 
device and the electrode 51 is formed in the both sides which counter, 
respectively. Although this piezoelectric device 50 has various oscillation modes, 
it serves as a part which the node 52 of the crookedness oscillation mode shows 
with a broken line. On the other hand, 53 is a support substrate. It faces 
attaching a piezoelectric device 50 in the support substrate 53, and it is 
necessary to support by the node 52 of a piezoelectric device 50 so that 
crookedness vibration of a piezoelectric device 50 may not be oppressed. 
[0003] As the manufacture approach of this base material, conventionally, the 



piezoelectric device 50 to which conductivity or the pewter paste 54 was applied 
to the part of the node 52 of a piezoelectric device 50, and this paste 54 was 
applied by the dispenser or the printing machine is laid on the support substrate 
53, as shown in drawing 14 , and a paste 54 is contacted on support electrode 
53a formed in the support substrate 53. And applied proper thrust to the 
piezoelectric device 50, the paste 54 was hardened or melting solidified, and the 
piezoelectric device 50 was made to fix to the support substrate 53. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the manufacture 
approach of the conventional piezoelectric transducer, since the paste 54 was 
applied with the dispenser or the printing machine, dispersion and spreading 
area were changing [ coverage ] with viscosity change of a paste 54 or change of 
work environment in with time and continuous operation. Therefore, a 
piezoelectric device 50 was not supported by the proper part of the node 52, but 
the property of a piezoelectric transducer varied. Therefore, in order to hold 
coverage uniformly, work environments, such as viscosity of a paste 54 and 
temperature, needed to be managed uniformly, and the degradation of an activity 
was caused. 

[0005] Moreover, there was a problem that rotated horizontally and it was fixed 
as incline in a longitudinal direction, and it is fixed, and a piezoelectric device 50 
shows [ as opposed to / when a paste 55 fuses, as it is shown in drawing 15 / the 
support substrate 53 ] drawing 16 , and incline in the direction of a short hand, 
and it is fixed and it is shown in drawing 17 . Especially, in the case of the 
piezoelectric device 50 for oscillating gyroscopes, whenever [ fixed angle / of the 
piezoelectric device 50 to the support substrate 53 ], and inclination precision 
were important, and since this piezoelectric device 50 was fixed to the support 
substrate 53 with a sufficient precision, the large sum facility had been required. 
[0006] Therefore, this invention aims at offering the manufacture approach of the 
piezoelectric transducer which promoted free vibration and stabilized the property 
by making a support substrate support a piezoelectric device locally and with 



high precision in the node of the vibration. 
[0007] 

[Means for Solving the Problem] This invention is characterized by taking the 
following solution means, in order to attain the above-mentioned purpose. That is, 
the 1 st invention consists of the process which forms the solder resist which has 
opening in the supporter of this piezoelectric device in one principal plane of a 
piezoelectric device in which the electrode was formed, the process which forms 
a pewter bump at least in opening of said electrode located in said opening of 
said solder resist, a process which attaches said piezoelectric device in said 
support substrate by combining said pewter bump with the support electrode of a 
support substrate, and a process which removes said solder resist. 
[0008] This invention forms in the part used as the node of vibration of a 
piezoelectric device the solder resist which has opening, and a pewter bump is 
formed in the opening part of a piezoelectric device in which opening of this 
solder resist is located. Since the supporter which serves as a support part in the 
node of vibration of a piezoelectric device is combined with the support electrode 
of a support substrate When pewter PAMPU fuses, the fusion face product can 
be limited to the magnitude of said opening, and cannot be expanded more than 
it, but can fix a piezoelectric device to a support substrate restrictively in the 
proper part of the node of vibration of a piezoelectric device. 
[0009] Moreover, in this invention, a solder resist intervenes between a support 
substrate and a piezoelectric device, and a piezoelectric device is maintained 
almost horizontally to a support substrate, and a piezoelectric device does not 
incline in that longitudinal direction or the direction of a short hand, or it does not 
rotate horizontally. The process at which the 2nd invention forms the solder resist 
which has two or more openings arranged at equal intervals in one principal 
plane of the piezo-electric substrate with which the electrode was formed, The 
process which divides said piezo-electric substrate into two or more piezoelectric 
devices which have said opening of said solder resist, The process which forms 
a pewter bump at least in opening of said electrode located in said opening of 



said solder resist in said piezoelectric device, and by combining said pewter 
bump with the support electrode of a support substrate It consists of a process 
which attaches said piezoelectric device in said support substrate, and a process 
which removes said solder resist. 

[0010] In addition to the operation which the 1st invention has, especially, this 
invention can form a solder resist in a piezo-electric substrate collectively, can 
divide a piezo-electric substrate into the piezoelectric device according to 
individual after that, and can form a pewter bump for every piezoelectric device 
according to individual. 

[001 1] The process at which the 3rd invention forms the solder resist which has 
two or more openings in one principal plane of the piezo-electric substrate with 
which the electrode was formed, The process which forms a pewter bump at 
least in opening of said electrode located in said opening of said solder resist in 
said piezo-electric substrate, It consists of the process which divides said piezo- 
electric substrate into two or more piezoelectric devices which have said pewter 
bump, a process which attaches said piezoelectric device in said support 
substrate by combining said pewter bump of said piezoelectric device with the 
support electrode of a support substrate, and a process which removes said 
solder resist. 

[0012] In addition to the operation which the 1st invention has, this invention 
forms the solder resist which has two or more openings in a piezo-electric 
substrate especially, and after forming a pewter bump at least in this opening, 
since it divides a piezo-electric substrate into each piezoelectric device, it can 
form a solder resist and a pewter bump in a piezo-electric substrate collectively. 
[0013] The process at which the 4th invention forms the solder resist which has 
at least one opening in one principal plane of the support substrate with which 
the electrode was formed, The process which forms a pewter bump at least in 
opening of said electrode located in said opening of said solder resist in said 
support substrate, and by combining the supporter of a piezoelectric device with 
said pewter bump It becomes said support substrate from the process which 



attaches said piezoelectric device, and the process which removes said solder 
resist. 

[0014] This invention forms the solder resist which has opening in a support 
substrate contrary to the 1st invention, forms a pewter bump in this opening, and 
combines the supporter of the node of a piezoelectric device with this pewter 
bump. That is, this invention forms a solder resist and a pewter bump in a 
support substrate to the 1st invention forming a solder resist and a pewter bump 
in a piezo-electric substrate. However, even if there was this difference, it has the 
operation described in the 1st invention, and the almost same operation. 
[0015] The process at which the 5th invention forms the solder resist which has 
two or more openings in one principal plane of the piezo-electric substrate with 
which the electrode was formed, The process which forms a pewter bump at 
least in opening of said electrode located in said opening of said solder resist in 
said piezo-electric substrate, By combining said pewter bump of said piezo- 
electric substrate with this support electrode of an insulating substrate with which 
two or more support electrodes were formed It consists of the process which 
attaches said piezo-electric substrate in said insulating substrate, a process 
which divides the combination of said piezo-electric substrate and insulating 
substrate into two or more piezoelectric transducers, and a process which 
removes said solder resist. 

[0016] After this invention forms a solder resist and a pewter bump in a piezo- 
electric substrate especially in addition to the operation which the 1st invention 
has, without dividing a piezo-electric substrate into a piezoelectric device, it 
combines with an insulating substrate through a pewter bump, and divides a 
direct piezo-electricity substrate into two or more piezoelectric transducers after 
that. Therefore, formation of a solder resist, a pewter bump's formation, a pewter 
bump's association, and the dicing to a chip (piezoelectric transducer) can be 
processed collectively. 
[0017] 

[Embodiment of the Invention] Below, the 1st example of the manufacture 



approach of the piezoelectric transducer concerning this invention is explained 
with reference to drawing 7 from drawing 1 . First, in drawing 1 , 1 is a piezo- 
electric substrate, for example, consists of piezo electric crystals, such as 
piezoelectric ceramics, lithium niobate, lithium tantalate, and Xtal. The electrode 
2 is formed in both sides of this piezo-electric substrate 1. And this piezo-electric 
substrate 1 is divided into two or more piezoelectric-device 1a in a back process, 
as a broken line shows. 

[0018] A solder resist 3 is formed in one principal plane of the electrode 2 of the 
piezo-electric substrate 1 in drawing 2 . This solder resist 3 has opening 3a at 
least in the supporter which hits the node of crookedness vibration of each 
piezoelectric-device 1a divided. This opening 3a is formed of for example, a 
resist mask or photo etching, moreover, the configuration of this opening 3a -- 
****, such as circular, an ellipse form, a rectangle, and band-like, ~ although a 
configuration [ like ] is sufficient, in the piezoelectric transducer for the oscillating 
gyroscopes of this example, a diameter (width of face) is 0.1 -0.2mm. And the 
diameter (width of face) of this opening 3a restricts the range where the below- 
mentioned pewter bump fuses and spreads. 

[0019] The pewter bump 4 who has about 2 times [ of the thickness of a solder 
resist 3 ] height is formed in opening part 2a of an electrode 2 located in opening 
3a of a solder resist 3 in drawing 4 at drawing 3 and a detail. This pewter bump 4 
is formed a little small and highly rather than the magnitude of opening 3a of a 
solder resist 3. Speaking concretely, a pewter bump's height being 100 
micrometers to the thickness of a 20-50-micrometer solder resist, this pewter 
bump 4 is alike with means of the conventional known, such as the wirebonding 
method, the pewter ball method, print processes, and dip coating, and is formed. 
In this case, the pewter bump's 4 volume is the same as the volume of opening 
3a, or is formed small slightly. Thus, as a broken line shows, cutting division of 
the piezo-electric substrate 1 with which the pewter bump 4 was formed is 
carried out for example, with a dicing machine at two or more piezoelectric- 
device 1a. In drawing 5 , divided piezoelectric-device 1a makes the pewter bump 



4 side counter to the support substrate 5, and is arranged (placing upside down). 
The support substrate 5 is made for example, from a multilayer substrate, and 
support electrode 5a is prepared in the front face. Preferably, the solder **** 
prevention film is prepared in the multilayer substrate front face except a support 
electrode 5a part, and it is flat-tapped with a support electrode. The support 
substrate 5 is prepared for each piezoelectric-device 1a of every. 
[0020] In drawing 6 , piezoelectric-device 1a is laid on the support substrate 5, 
and support electrode 5a which formed the pewter bump 4 on the support 
substrate 5 corresponding to the pewter bump's 4 location is contacted. Then, 
the front face of a solder resist 3 is contacted on the front face of the support 
substrate 5, carrying out melting of the pewter bump 4 in an infrared furnace, 
oven, etc. Consequently, the pewter bump 4 deforms in response to the effect of 
the configuration of opening 3a of a solder resist 3, and makes it solidify as base 
material 4a. In case this pewter bump 4 does melting solidification, piezoelectric- 
device 1a aligns automatically according to that alignment operation in the proper 
location of the support substrate 5, and it is fixed ****. If support electrode 5a is 
not extremely small to the pewter bump's 4 diameter, it is good in the 
configuration and magnitude of arbitration. Moreover, support electrode 5a 
serves also as the drawer electrode of piezoelectric-device 1a, and is connected 
to the circuit pattern prepared in the support substrate 5. 
[0021] In drawing 7 , it is immersed in a resist exfoliation solvent, and 
piezoelectric-device 1a fixed to the support substrate 5 exfoliates, and a solder 
resist 3 is washed. In piezoelectric-device 1a, the pewter bump 4 will be 
restrictively supported in that node part by base material 4a which carried out 
melting solidification and deformed, and this base material 4a will give electrical 
installation to support electrode 5a of reinforcement and the support substrate 5 
which supports piezoelectric-device 1a. And from the remaining electrodes 2 of 
piezoelectric-device 1a, lead-wire r is drawn in the node point of vibration, and a 
piezoelectric transducer is manufactured. 

[0022] Next, the 2nd example of this invention is explained with reference to 



drawing 12 from drawing 8 . The place where the 1st example formed this 
example in the insulating-substrate (support substrate) side to having formed the 
solder resist and the pewter bump in the piezo-electric substrate (piezoelectric 
device) side is different from the 1st example. 

[0023] First, in drawing 8 , 6 is an insulating substrate and consists of a resin 
substrate, a ceramic substrate, etc. The electrode 7 is formed all over one 
principal plane of this insulating substrate 6. And a solder resist 3 is formed on 
this electrode 7. Although this solder resist 3 is divided into two or more support 
substrate 6a as an insulating substrate 6 shows a back process with a broken 
line, it has every two opening 3a in the longitudinal direction of each of this 
support substrate 6a divided. Properties, such as magnitude of this opening 3a, 
the operation, the function, etc. are the same as that of the place explained in the 
1st example. 

[0024] Next, the pewter bump 4 is formed in opening part 7a (it is equivalent to 
opening part 2a in drawing 4 ) of an electrode 7 located in opening 3a of a solder 
resist 3 in drawing 9 . This pewter bump's 4 property, the operation, the function, 
etc. are the same as explanation of the 1st example. Thus, as a broken line 
shows, cutting division of the insulating substrate 6 in which the pewter bump 4 
was formed is carried out at two or more support substrate 6a. 
[0025] In drawing 10 , on it, the pewter bump 4 side is turned up and it is 
arranged, and piezoelectric-device 1a by which the electrode 2 was formed in 
both sides makes the node n shown with a broken line correspond to the pewter 
bump 4, and divided support substrate 6a makes and is arranged. In addition, 
this drawing 10 ****s in drawing 5 in the 1st example. Moreover, each 
piezoelectric-device 1a is formed by cutting the piezo-electric substrate 1 shown 
in drawing 1 . 

[0026] In drawing 1 1 , piezoelectric-device 1a is laid on support substrate 6a, the 
pewter bump 4 is contacted in the node n part of 1a of a piezoelectric device, 
melting solidification of this pewter bump 4 is carried out, and base material 4a is 
formed. Piezoelectric-device 1a will be restrictively supported in the node part of 



the vibration like the 1st example by base material 4a which the pewter bump 4 
did melting solidification and deformed. In addition, this drawing 1 1 ****s in 
drawing 6 in the 1st example. In this case, there is no self-alignment operation by 
the pewter bump's 4 melting. 

[0027] In drawing 12 , it is immersed in a resist exfoliation solvent, and support 
substrate 6a and piezoelectric-device 1a which were fixed to one through base 
material 4a exfoliate, and a solder resist 3 is washed. Lead-wire r is given to the 
remaining electrodes of piezoelectric-device 1a, and the electrode 7 of support 
substrate 6a, respectively, and it becomes a piezoelectric transducer. 
[0028] In addition, in an oscillating gyroscope etc., hyperfractionation of the 
electrode 2 of the support substrate 6a and the opposite side which are shown in 
this drawing is carried out, and the piezoelectric transducer shown in drawing 12 
manufactured in the piezoelectric transducer and the 2nd example which are 
shown in drawing 7 manufactured in the 1st example is used as the electrode for 
a drive, and an electrode for detection of Coriolis force vibration, although it is the 
thing of 2 electrode structures. 

[0029] In the 1st example, after forming a solder resist 3 and the pewter bump 4 
in the piezo-electric substrate 1, this piezo-electric substrate 1 was cut, but after 
forming a solder resist 3 in the piezo-electric substrate 1, it may cut to 
piezoelectric-device 1a, and the pewter bump 4 may be formed in this 
piezoelectric-device 1a after that. 

[0030] Moreover, in the 2nd example, after forming a solder resist 3 and the 
pewter bump 4 in an insulating substrate 6, this insulating substrate 6 was cut, 
but after cutting the insulating substrate 6 in which the solder resist 3 was formed 
to support substrate 6a, the pewter bump 4 may be formed in this support 
substrate 6a. 

[0031] In each above-mentioned example, although the piezo-electric substrate 1 
and piezoelectric-device 1a showed the thing of veneer structure, the thing of 
bimorph structure or multilayer structure is sufficient as them. 
[0032] Although association by the pewter bump 4 of piezoelectric-device 1a and 



support substrate 5a was performed after cutting the piezo-electric substrate 1 or 
insulating substrate 6 in which the pewter bump 4 was formed to piezoelectric- 
device 1a or support substrate 5a in each above-mentioned example, 
respectively After combining the piezo-electric substrate 1 and insulating 
substrate 6 by which the solder resist 3 and the pewter bump 4 were formed in 
either through the pewter bump 4, carry out the dicing of the combination of the 
piezo-electric substrate 1 and an insulating substrate 6, and it separates into a 
chip (piezoelectric transducer). A solder resist 3 may be removed for every chip. 
[0033] In the above-mentioned example, it has two nodes, and although the 
piezoelectric transducer of the simple beam structure which supports these two 
nodes, respectively was explained, this invention is applicable also to the 
piezoelectric transducer of the cantilever structure which supports one node. 
[0034] 

[Effect of the Invention] This invention forms the solder resist which has opening 
in a piezoelectric device (piezo-electric substrate) or a support substrate 
(insulating substrate). A piezoelectric device is fixed to a support substrate by the 
base material which formed the pewter bump through this opening and was 
formed of this pewter bump's melting hardening. Since it is dependent on the 
configuration of opening, and magnitude, the configuration of this base material 
and magnitude can form the base material of an arbitration configuration in the 
proper location of an oscillating node restrictively and with high precision, and 
can manufacture the piezoelectric transducer with which free vibration is not 
oppressed and to which the property was equal. 

[0035] Moreover, since a solder resist has the operation which maintains a 
piezoelectric transducer horizontally to a support substrate when a pewter bump 
fuses, it combines with the self alignment at the time of pewter melting (self- 
alignment operation), and a piezoelectric transducer does not have an inclination 
and is fixed proper. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Process drawing which forms an electrode in a piezo-electric 
substrate in the 1st example of the manufacture approach of the piezoelectric 
transducer concerning this invention 

[Drawing 2] Process drawing which forms the solder resist which has two or more 
openings in a piezo-electric substrate 

[Drawing 3] Process drawing which forms a pewter bump in a piezo-electric 
substrate through opening of a solder resist 

[Drawing 4] The expanded sectional view of opening of a solder resist shown in 
drawing 3 

[Drawing 5] Process drawing which arranges a piezoelectric device to a support 
substrate 

[Drawing 6] Process drawing which carries out joint immobilization of a support 

substrate and the piezoelectric device by the pewter bump 

[Drawing 7] Process drawing from which a solder resist is removed 

[Drawing 8] Process drawing which forms the solder resist which has two or more 

openings in an insulating substrate in the 2nd example of the manufacture 

approach of the piezoelectric transducer concerning this invention 

[Drawing 9] Process drawing which forms a pewter bump in an insulating 



substrate through opening of a solder resist 

[Drawing 10] Process drawing which arranges a piezoelectric device to a support 
substrate 

[Drawing 11] Process drawing which carries out joint immobilization of a support 
substrate and the piezoelectric device by the pewter bump 
[Drawing 12] Process drawing from which a solder resist is removed 
[Drawing 13] Process drawing which arranges the piezoelectric device which 
applied the pewter paste as a base material to the support substrate in the 
manufacture approach of the conventional piezoelectric transducer 
[Drawing 14] Process drawing which carries out joint immobilization of a support 
substrate and the piezoelectric device with a pewter paste in the manufacture 
approach of the conventional piezoelectric transducer 

[Drawing 15] Drawing showing the inclination to the longitudinal direction of the 
piezoelectric transducer manufactured in the conventional manufacture approach 
[Drawing 16] Drawing showing the inclination to the longitudinal direction of the 
piezoelectric transducer manufactured in the conventional manufacture approach 
[Drawing 17] Drawing showing the rotation to the direction of a flat surface of the 
piezoelectric transducer manufactured in the conventional manufacture approach 
[Description of Notations] 

1 Piezo-electric Substrate 
1a Piezoelectric device 

2 Seven Electrode 
2a, 7a Opening part 

3 Solder Resist 
3a Opening 

4 Pewter Bump 
4a Base material 

5 Support Substrate 
5a Support electrode 

6 Insulating Substrate 



6a Support substrate 
r Lead wire 
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^nmmco^nmm^mm^y^yrm^-tt z t 

[ if m% 3 ] mmmm £ ^ff«s^-o^±H 

mmmmz^hmvnv¥-vi?xy<mimu 
mzimtmmmmcomnmmz;\yyj<yT$:Bfc 

ffiEJ±mss& mw ^>y* yytt^t s M»>uii 

£5#3»£f#it«t friEJ±m«^ o mib' n y y r 
zbizx*). mizmmmx-zmi^mmz 

mmvjiy-uyx v zmi-t&xmt , 

mz®.m-&ffi3twm<7>fflnmnz> \yy> ^yyitm®. 
mi^yf^yyiz^mmT^^mm^m^h zttz 

lulEy^y'-y y'x !- £^i^-|,XHfc . 
J; 0 5r l> I±mf»Jj^SBId> 



t&xmt, 

mi\m±mwmm^Ktzmmu^m±mwz 
maimmmmii^y^^yrm^h z\ t izx 
o . mmmmummmmmmzm'omixmt , 
miimmmmmmm^^mmmimsmmmx- 

mmv^-^jx h m^tixmt . 

[0001] 

wmmzmtt. 

[0002] 

im&>&m mm^fmmm^mm-mz^xm 

^T, 5 0«E^#:«^J±«*^T\ ^-cOStrftJ-r&pfffi 

3HE5 3tffiO#(t4tlKtT(i, J±«?l^5 0^JSft 
»£WJ±L£^J;o£, E«*^5 0Oy-K5 2T 

[0003] i^^^sjt^t ix, mm, T4 
z^yy-mL<i±mmi,zj: 0, itttfKi^^ 

^-X h 5 4 ^J±m*^ 5 0 <7)y- b" 5 2 COgPfita* 

1 4 fc^-f iot, 5lftMM 5 3 X L T , s if a 
S5 3fcffM§^^m«5 3 ait^X h 5 4 & 

§t#-f?>* ^LT. 3iaoffJ±^^J±€«^5 0t;Jni 
^-Xb54^^tiL<{««$^T, 

mm5 3 izimm^- 5 0 m^^x \, ^ , 

[0004] 

Knwmtmmwkiz&^xte. fa^tii< 

tiWHHSt i 0 ^-x h 5 4 LT ui> <nx\ mm 

mt^mmim^za ^x. ^-x h54 ^mtitttz 
\±wmmm<mmzi*) , wmmm^%, wtmm 

5 2^msE^ax^mtir, mmmm^mmm^ 

t . ^--X h 5 4 <7)tt«^?£S^ 
[00 0 5 ] ifc. ^-X b 5 5 ^WlfiL/i^t, H 1 

5 fc^t i a iz, smm^ 5 0 ^sf»« 5 3 t*t u 
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Jot, 8#MfcfS8L-CH$g3*ut 0 , sfcfcH 1 7 

, iif mm 5 3 izm & smm^ 5 o <mmm. 
tiivmmmmm*3b r> . z «j±m«^ 5 o 

X < SfSS 5 3 fcES&tS ^mtM#t£l? LT 
[0 0 06] Urtf-^T, #2&HH*i. ffi«?£^<7);II 

[0 0 07] 

-ooiic, ^j±m3^^#au^pgM^& 

y -ix ax V ifflfcthlMk , MfdV ^ 
x h o h»1PSS WiM-TS itufEmS^PSMu^y 

[0008] zcownii, j±mm^commcoj-vt% 

izj n y y> s>7° £■ ffM L t , j±«is^ y - k t 

mmmuexk & § hubs § , wmzi&tt 
1\ i±mmi L ^mm^/~ve)mjEmMzii\ ^mm 

[0009] a*:, ;<o5KHttiv^ii, va^-j^* 

t, mmsmmmmmvivr-v^x wmsmn® 
^tmmmcof±mm^z^w\thxmk . mmm 
m^z&iihmmv^y-isitx h^mmmam^mm 
thmtmm^mummz^yy^yr^mm-hTM 

xgfc , frfEy^^'-p^xf&^-rsxgt j d% 
[ooio] $ i ^mmt&ftmizM 

iSt, BE*SSty;^-I^i/xb^-tSLT 
JFM L . ^iffimSS^fflSO^JBtim^f 'J L T , 
«Joj±€ST-r t \z)\yy)\yr?tm$Lth <r 



[ooii] S3(«ii nmmmztLtz&msm 
io-oo±ffit, wio^pi5&*t-i> y /^-u^' 
xhZB&t&TMt , friaEmfflstfeitsfiiEy^ 
^•-1^ ^ h miimamzimthmammcoma^ 
mz^yy^yTZwmt&JMt . mnf±n&Mm 
m^y^yrmtmmmiosmm^z^withT. 
mt . ^mmm^mnmizmiim.m^mti^yy 
^yrzmteth z t tzx o . ma&mm^ mies^ 

[0012] zwmmi. mi^m^thim^znn 
ist, fst. Jimw^afflto^p^&^i.y/L' 

yrzmtii Ltdk. )mmm^mMT^zm\the) 
t\ j±mmmizv)^'~]y'yx h k;\y¥^yTZ-ffi 

[0013] memm. mmmm^ti^imm 

^< t t-oto^p^^^-fsy/k 
^-u^ h ^Mt sxgt . friE^s^tfcits 
|irlEy;w^-i^vxhco|friEfflpgPtfiat-SMIE«ffi 
coPHPgpfi^Ny^A-yr&ffMt-sx^t . wm^y 

i&immt,zm?]±mm=FZ m o #(tsxs t . Misy 

[00 14] i<05MH(i, mi^BJtiiR^t, 

PjBPgpt^y^vs>T^ffMLT , z<w\yyrtyrtz 
Enm^y-vcojtnmfateti. m<m 

mt>K SX&mzvuy-V'Jxhb^yfjiyr^m 

mtzmzniz. zmmit. ^mmmzv^y-u 

iSxhtrsyyjsyrZBl&tt, Lti^LKtf t> . ZCD 

mmm -> tz \z i t t , m 1 mm t v l 

[0015] m«^ffM§il/iJ±€SK 
xhZBfUt&TMk . frlEJ±€*Stfe(tSfrlEy^ 

^-i^ h ofrfEP^p^tfiEt-i> WfEmsop^pii 
et^y^vs>7^ffM^i,xfst , mmmco^nmm 
mtfLZtittmmnm^mizimmmnffi 

mmmmmm o ftttsxg , friajimas t leu 

frfEy^^-i^^x h & ^*^-i>xgfc i o „ 

[0016] Z(T>%m±. m 1 tO%BJtO*t-|»#fflfcjD 

thiz. miz, sMmmzvjiy~]y=jxhk^y^ 
yrzBtiL Ltdk. BmrnzBrnm^zftmittiz. 
w&mmmmmmz^yyjiyrititLxmte 
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A ^y^-^LX^mx-% h z\ b . 

[0 0 17] 

OMit^Som 1 Slfe^toUTia 1 s&^07 £#HgL 
iff, J±€ttt0^7S 'y^X, ?y 

[0 0 18] H2tfcUT. J±€SK1(7)€S2(7) — o 

i» y - Viz i £ SMKfi t . TjpI P 3 a £ ^ L T ^ 
l>„ i<0BBP3ali, Witf, ^y'XbYX^, fo&U 
\±7t h^-yj-y?%b'lz£ *)B&Zti&. ifc, £<9 

j; a t =t v ^\ nmmmemm ^> a o^oe 

Efl (£) imi&. 0.1- 
0. 2mmt*J. ^LT. ^HflP 3 acDItfi ( fg) 
li , f£}£ W n y yv s>r^M LX&tf S «5H&«"JR|-f 

[0019] 03£ j:y'ff«;U;@4 tfc^T, y/wy 
h 3^)fflP3 a IZi&mt&VM 2c7)^Pg|5fi2 

r^>7°4!±, y^y-l^X h 3<rMU 3 a(7)*#£ 

b. 2 o-5 0^m^y^y-^^b^J¥^t;MLT 

Ay/A>7^$ttl0 0/xmtl)§ o i^^K 

yy4!±, y^wyf^?!, ^yy*-/^ ep 
?S«£&^*fen^st «fc o iz&ti&tiz. 

Z\<7)m^, Ay^'A>74«l l?flP^3aO§» 

^yyvs>7°4^ffM$5fi/iJ±ma«ii±. sesT- 
*t£oiz. mm<n)mmTi at. ta^if, y^y 

yy'^y-yti:DtM#J$iU>, H5tfc^T. # 
fJ$3fl^J±m«^ 1 at±£8£8C5 t*r LT^yy^y 
7°4fI£Mft$-ttT (Tl"]ltL-T) lSM$tL& 0 

mS 5aM£l< ^MSSHHttt . ^tlifiKjit 

[0020] meizts^x. 3timM5±.t,z£.nm^- 1 

a£f£SU ^yyvs>T4 £3M«5<7)±tAyy 

A>7°4 COfigfc^ffi LTfft«-fc£J§*S 5 a fc^jgr 

§ 0 -mil ^hiir. ^-yy^fc-tio^yyy^y 
7°4 fcams-frS:**^ y^y-yyx b 3<^h££ 



4(i. y/ky-yy'x h 3c?)fflP 3 ac7;)ffl5;Kc7)|?#^g 

fiaiii mmz^msM 5 ammmizmn ixm^ 

$5. Sftii5a(i. ^yyvs>7°4 0it@tMLT 
[00 2 1 ] @7tfe^T. ^SS5tES§tltJ± 

tt?i a«. ^^xMij^MiJ^SiistiTy^y- 
^yxf3^iij|f§ii, ifc&sfts. Jims^i ai±, 
^y yvs'y t 4 mmmit Lxmz Ltzim *4 act 

a(ij±m«^l a^^-f|,5SmtSSSK5^!f€ 
®5afc«M6^i!& J f^SC:tt^l> 0 LT, J±€ 

mTi a^o^ms2*^(i. s«j^y-K*tfe^ 
t u - m r ^'wa s fix . ffimjuftwisjt s . 
t o o 2 2 ] mz, *wmm2mm\\ l z^xm8fr 
mi 2&imLxmtt&. *mm&. mimim 

mm?) mm^tticoizML, wmm (nmrnm 
\mzmmitzb zttfm 1 . 
[0023] i-r, 08t^v^. 6imm&mx\ m 
mm., -b 7 s >y y xii^ t- «t o . ; coie^a^ 

tt. ^c7)tt«7o±t(±, y^y-^xh3^ffM 
$iii>„ ;toy^y-y^xb3{i, fti^t^^-cffi 
ss« 6 mmx-^i-x ? iz . iti^^it 6at 

ffi]t2P1 £ 'J^P3;tSrWLT^S, :«P3a« 

xmmLtztz\bbnmxhh, 
[0024] ofrt, H9tfev^T, y^y-p^xb 

3«0SP3atfil*rS«flg7«gBPS|JG7a (@4t 
fe(tSHPgPfi2atfflSt-|>) t(4. ^yyA>7°4 

s^js^fis. ;o^yyvs>T4ott^, f^ffl, rag 
^mmi^tMol^t^T'^l> 0 .icok olz^ ^ 

Wio^SKeatfflif^S^^So 

[002 5] Ell OtfeUt, ^MS^^SK6a 

a. ^yyvs>7°4ffl^±tLTidM§ii. ao, -ec?) 
±t«. mM£w&2<mj&ztit:Bmm=?i atmm 

Xt^T/~ Y n y"A>7°4 t^fJE^-frS ±5tL 
TffiM^^xS, =Sr*5. ^^HlOtiiSl^itMttJttS 

H5tffliE-ts„ ifc, #j±«*^ia(4. muz^-t 

[00 26 ] HI lCB^t, ^S«6a±tJ±m3l 
l-l &ZMMLX, Ayyys>T4tJ±€^oi a« 



(5) 



1 0-274 1 



y-b nafft£y$su ; o^yy'Ayy 4 ^MEHk 

§itT. Sf§#:4 a§Mf§ ( J±€SX1 a(i. Ml 

mmtmmz, jwvjwta mmmittx^mt 
tzjmm at±i ^^i&^y-b'&ftSr&sewfc 

[0 0 2 7] HI 2fci>WC, Sf§*4 a^LTHfc 
fcH£ § ftfcSS Sffi 6at J±€SX lad ^yX^ 
iWf'JKSif §^1T VM-^y'X b 3 ^iMSil. 
^§ tl£ . £Mm=F 1 a OS 0 <7)ttfii t i^SS 6 a 
CDWt& 7 d^tlfnU - bf! r ^'#^StLTJ±m«Kl 

[0028] mimmmiziiuxwmztitzmi 
£x??itwmF?&z.v& 2 nifewtfe i ^xmm titz 

m 1 2 fc^rf ffii® liffii: , 2 msff jh« i> OTb t 

mmm 6 a > mmnnm 2 i;>%m § tixmtmm 

[0 0 2 9] SlUStWcfcV^ii, jEmssifcv^ 
y-y y'y b 3 t5£WwWyy°4 &J#ifeUfc8L i 

£ a>EiK*7 1 a wW yy°4 £ffM lxi>£\\ 

[ 0 0 3 0 ] ttz. 8f2£*0IKfcVvai, lfttt*«6 

tv;^-i/^ \-3tsi.Wwy>w74 «Lfc 
a, i^«sHa6K6*fljBfLJt36<, y;by-yyyb3 

OffM § 6 6 a KflJKf LfcflL 

£ tOS^aK 6 a fcA y yVS>7°4 £«5jjSc LT t J; V y 

[0031] m&mmm^zio^xtt, unssi ts«t 

V'J±m«^ 1 a(i, «j|O^^SL/i*\ 
[0 0 32] JJMtSSJtWtefcvvna, tW?iW74 

<mm % titzsmmm 1 a ^ (3«s« 6 s- ansx- 1 
ii^ss^ 5 a fc-e-fi-fft-TOBr l ^iil mmm? 

1 ahSSSKS ato^yyvs>T4tJ;Sg-^^ff 
y/^-wyx b 3 fc^yyvs>T4^'u-rtL 
*H;ffM§^j±masi fcffiisaiKe ^yyvs- 
yy4^^LTis^L^, mwmi tmmien 
m&ftzwz/yrbxi-v? im&mi-) iz^mt 
x , #f - -/ rftt y /by- y yy b 3 £ lt i 
vy 

[0033] jjESftWfcisvvtfi, y-b£x-^ 
i±wmm^z^uxmwLKi)\ ^wmt.. -ooy- 

[0 0 34] 

imim&i *fmt. smm^- (j±mmm ttiit 
^mmu < mmmu ) tan y ;by-y yy b 
^fiE-rs. ■Kvmnzmixrwyrwyzjtmi. 



x\ wmj-Y<nmj£mm^i^w$mzm& 

[003 5] ifc, y;^"-yyXMl >\yy)W~T 

i^ttt^-r sfiwfe 5 ^ n y y ?§b$b§^^^7 y 
7 >f y y y b ( g e»?o#ffl ) t mx , j±wmm^ 
a. m^<. miEizm^tii. 

[@i] *%wm h mmm^mm.-n : mm 1 m 
mutts tvc . j±ma«tms* ffM-ri> xish 
[@2] j±mssts«or^p^ ^rrs y;by-y 
yyb^ffM-r^xisH 

[@3] y;by-yyybo^p^^LTj±mw= 
[04] 03^-ry^y-yyyboPHPgi5<7)^ 

Bfffi0 

[05] 3mmmzttiimm=Fitimi-$>xmm 
[06 ] s^s^t j±«*^ t &wyrt>7iz£ 0 
s-^ias-r^xs0 

[07] y;by-yyyb^^*-tsx^0 
[08] *|gBHt:ffi 6 ?«}r&?)S? 2 ^ 

jtwctsv^T. ^a^fcwi^wp^^t-s vjw 

[09] y/by-yyyb^fflp^^Lt^SM; 
MyyA>T^?fM-rsxg0 
[010] ^m.mim.m^mm-tixmm 

[011] jasaHRfcfEWf^fc^Ay^AyT-ti 

'jg^^y^xftH 

[012] y/^y'-yyyb£^-f£xg0 

[013] f^*Oj±€«»JXOSii^tfcUT . s 
SSKtMLT^frt LT^yyX-y b &M^L^ 

[014] ^*<7)J+€S»jXoSii*Stfcv^ . s 

nmmtmmm^t &^yyx-y b t i 0 s^ia^t 

l>X|S0 

[015] v ^xmm^titzimm 

[016] ^*OSii^tfc^TSii§ii^J±mS 

[017] #*os}tyfStfc^TSii§^j±ms 

»I-f(7)¥ffi^r^^llI»Sr^-r0 

[^0^03] 

1 

1 a 

2. 7 mm 

2 a. 7 a IrlPgPfi 
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3 VlW-V'JXY 5 a 3ffiW& 

3 a mp 6 mmmm. 

4 j\y?j\yT 6 a ^nmm 

4 a S5f#c r U-m 

5 imm. 



[01] [02] [05] 
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[012] [013] [014] 




